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(54) Intake manifold 

(57) An intake manifold is provided in which blow-by 
gas is distributed uniformly and readily to the cylinders 
of an engine. The intake manifold 10 is made of alumi- 
num and has a blow-by gas passage 14 formed integral 
with a collector 11 as ridged on the collector 11 and 
located adjacent to the proximal ends of intake mani- 
folds 12a, 12b, 12c, and 12d, which are mounted verti- 
cally of the collector 11 , to extend at a right angle to the 
axes of the intake manifolds 12. Mounting rings 20 are 
provided next to the ridged block-by gas passage 14 for 
accepting the proximal ends of the intake tubes 12. 
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Description 

[0001] The present invention r lates to an intake 
manifold for a multi-cylinder engine and particularly, to 
an improvement in a structure of blow-by-gas passage s 
in the same. It extends to an engine with such a mani- 
fold. 

[0002] A known intake manifold for a multi-cylinder 
engine is designed such that intake tubes are bound to 
groups or a single bundle to avoid interference between 10 
intake air flows and to distribute the air-flows uniformly. 
[0003] Such a conventional intake manifold 1 com- 
prises, as shown in Fig. 5, a collector 2 formed by alumi- 
num die casting, a plurality of intake tubes 3 made of 
aluminum pipes, and an intake tube mount 4 formed by is 
aluminum die casting for fixedly mounting the intake 
tubes 3 to the engine. The intake tubes 3 are bent to 
desired shapes and joined to the collector 2 and the 
intake tube mount 4. One end of the collector 2 is con- 
nected to a blow-by gas tube 5. when the cylinders are 20 
negatively pressurized, The blow-by gas tube 5 serves 
to feed back to the engine a mist of blow-by gas (oil 
mist) which has leaked through gaps at the piston rings 
to the crank case and contains some lubricant oil (and 
thus should not be discharged directly to the outside). 25 
The blow-by gas from the blow-by gas tube 5 is fed via 
an inner space 6 in the collector 2 to the intake tubes 3 
as shown in Ftg. 6. 

[0004] Another type of a known intake manifold has 
a structure shown in Figs. 7 and 8, in which a communi- 30 
eating tube 7 communicates with the intake tubes 3 and 
is mounted as a branch to intermediate portions of the 
intake tube 3 for taking a blow-by gas via a tube 8 from 
the engine. The intake tubes 3 and the communicating 
tube 7 are made of cast iron. The communicating tube 7 35 
is joined to the intake tubes 3 by pipes 9. 
[0005] The first known type of intake manifold 1 dis- 
cussed above permits the single blow-by gas tube 5 to 
be connected to the inner space 6 of a considerable 
size to which the intake tubes 3 are also connected, ao 
This may cause blow-by gas to flow mostly into some of 
the intake tubes 3 located adjacent to the blow-by gas 
tube 5. Therefore, only a small amount of blow-by gas 
flows into the other intake tubes 3 located far from the 
blow-by gas tube 5, hence hardly providing uniform dis- as 
tribution of the blow-by gas to the intake tubes 3. If the 
intake manifold 1 includes pipes each connected to their 
respective intake tube 3 for distributing the blow-by gas 
uniformly, its construction will be intricate thus increas- 
ing the cost so 
[0006] The second known type of the intake mani- 
fold has the communicating tube 7 mounted to the inter* 
mediate portions of the intake tubes 3 and is 
complicated in the structure. Also, because the commu- 
nicating tube 7 is joined by the intake tubes 3 by the ss 
pipes 9, measures against vibration of the pipes 9 are 
needed. 



Summary of the Invention 

[0007] The present invention is intended to limi- 
nate the foregoing problems and its object is to provide 
an intake manifold capable of distributing blow-by gas to 
the intake tubes uniformly and easily with the use of a 
simple construction and without accounting for meas- 
ures against vbration. 

[0008] According to the present invention, an intake 
manifold having a collector and a plurality of intake 
tubes connected to the collector for feeding intake air to 
corresponding cylinders of an engine comprises a blow- 
by gas passage formed integral with the surface of the 
collector adjacent to the proximal ends of the intake 
tubes where the intake tubes are connected to the col- 
lector. Through apertures are formed in the blow-by gas 
passage for communicating the blow-by gas passage 
with the proximal ends of the intake tubes, thus eliminat- 
ing the foregoing problems. The apertures may be on 
both sides of the gas passage. 
[0009] Thus, the intake manifold according to the 
present invention has the blow-gas passage formed on 
the surface of the collector and provided with the 
through apertures to communicate with the intake 
tubes, whereby the through apertures can easily be 
machined for having desired cross section and direc- 
tion. Accordingly, with a simple construction, the distri- 
bution of blow-by gas to the cylinders will be uniform 
due to the corresponding cross sections and directions 
of the through apertures. In particular, the blow-by gas 
passage in the intake manifold of the present invention 
is formed on the surface of the collector and is thus sim- 
ple in the construction and requires no measures 
against vibration. 

[001 0] The blow-by gas passage may be a ridge on 
the surface of the collector. 

[0011] Also, the manifold may further comprise 
intake tube mounting rings formed upright on the sur- 
face of the collector adjacent to the blow-by gas pas- 
sage so that the inside of the proximal ends of the intake 
tubes fitted into the intake tube mounting rings commu- 
nicates with the through apertures. 
[001 2] Moreover, it may be arranged that the intake 
tubes are connected to the collector so that their axes 
extend across two substantially parallel straight lines 
and the blow-by gas passage is arranged to extend in 
parallel to and between the two straight lines and con- 
nected at both sides to the intake tubes. 

Brief Description of the Drawings 

[0013] 

Fig. 1 is a plan view showing an embodiment of an 
intake manifold of the present invention; 
Rg. 2 is a perspective view showing a layout of a 
collector, intake tubes, and a blow-by gas passage; 
Rg. 3 is a cross sectional view showing an arrange- 
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rnent of the intak tubes and the blow-by gas pas- 
sage; 

Fig. 4 is a view showing through apertures provided 
in the intake tubes: 

Fig. 5 is a plan view of a known intake manifold; 
Fig. 6 is an explanatory view showing the relation 
between the inner space of a collector and intake 
tubes shown in Fig. 5; 

Fig. 7 is a perspective view of another known intake 
manifold; and 

Fig. 8 is a side view of the intake manifold shown in 
Fig. 7. 

Preferred Embodiment of the Invention 

[0014] One embodiment of an intake manifold 
according to the present invention will be described with 
reference to Figs. 1 to 4. 

[0015] An intake manifold 10 includes, as shown in 
Fig. 1 , a collector 1 1 of aluminum die-casting, a plurality 
of (or four for description) intake tubes 12a, 12b, 12c, 
and 1 2d or branches made of aluminum pipes, an intake 
manifold mount 13 formed by aluminum die-casting, 
and a blow-by gas passage 14 formed integral with the 
collector 11 which is a primary feature of the present 
invention. 

[0016] The collector 11 generally has a sheet-like 
shape and includes bores 15a to 15d, the number of 
which is the same as the intake tubes 12a to 12d and 
the diameter of which is adapted to match the outer 
diameter of the intake tubes 1 2a to 1 2d as shown in Fig. 
3. The bores 15a to 15d are arranged with the first bore 
15a and the fourth bore I5d centering across a com- 
mon line and the second bore 15b and the third bore 
1 5c centering across a common line. The two common 
lines extend in substantially parallel to each other. Each 
of the bores 1 5a to 1 5d is accompanied at one end with 
an intake tube mounting ring 20 that is in an upright 
position and integral with the collector 11. The intake 
tubes 12a to 1 2d are closely fitted into the intake tube 
mounting rings 20. 

[0017] The intake tubes 12a to 1 2d are bent or 
curved to such shapes as illustrated in Figs. 1 and 2 and 
are fixedly fitted at one end into the intake tube mount- 
ing rings 20 and fixedly joined at the other end to the 
intake tube mount 13. 

[0018] The blow-by gas passage 14 has a narrow, 
long tube-like shape, as shown in Fig. 2, extending 
between the common tine of the first intake tube 12a 
and the fourth intake tube 12d and the common line of 
the second intake tube 12b and the third intake tube 
1 2c. The blow-by gas passage 1 4 is formed integral with 
the collector 1 1 to be ridged on a surface of the collector 
1 1 of a sheet-like shape. As best shown in Rg. 3, the 
blow-by gas passage 14 is a passage of a circular 
shape in th cross secti n (for example, 1 2 mm in diam- 
eter) and is closed at one end while having a gas inlet 
25 at the other end to be connected to a blow-by gas 



pipe 26. Th blow-by gas passage 14 is communicated 
to the intake tubes 12 by through apertures 28 (for 
example, of an oval shape of 6 mm x 12 mm) provided 
in interface regions 27 between the blow-by gas pas- 

s sage 14 and the intake tube mounting rings 20 as 
shown in Figs. 3 and 4. The through apertures 28 are 
machined to have suitable sizes and directions for pro- 
viding uniform distribution of the blow-by gas to the cyl- 
inders of the engine. More particularly, the cross section 

10 of the through apertures 28 is smaller on the gas inlet 
25 side but greater on the opposite side far from the gas 
inlet 25. 

[001 9] The intake manifold 1 0 is arranged such that 
blow-by gas passed through the pipe 26 and introduced 

75 from the gas inlet 25 to the blow-by gas passage 14 
flows through the through apertures 28 that have suita- 
ble cross section and the direction. The blow-by gas 
then enters the intake tubes 12a to 12d uniformly before 
flowing into the cylinders, hence significantly improving 

20 the effectiveness of gas distribution to the cylinders. 
[0020] Because the blow-by gas passage 14 is 
ridged on the collector surface, its sides are exposed 
and can thus be machined easily to have the through 
apertures 28 of different cross section and direction for 

25 achieving uniform distribution of the blow-by gas to the 
intake tubes 12. Also, the intake tube mounting rings 20 
are formed upright in proximity to the blow-by gas pas- 
sage 14, thus allowing the distribution of gas to the cyl- 
inders to be changed by either fitting the intake tubes 12 

30 having desired apertures or notches provided in the 
proximal end thereof to match the through apertures 28 
or adjusting the size of apertures or notches in the 
intake tubes 12. 

35 Claims 

1 . An intake manifold having a collector and a plurality 
of intake tubes connected to the collector for feed- 
ing intake air to corresponding cylinders of an 

40 engine, comprising a blow-by gas passage formed 
integral with the surface of the collector adjacent to 
the proximal ends of the intake tubes where the 
intake tubes are connected to the collector and hav- 
ing through apertures for communicating the blow- 

45 by gas passage with the proximal ends of the intake 
tubes. 

2. An intake manifold according to claim 1, wherein 
the blow-by gas passage is a ridge on the surface of 

so the collector. 

3. An intake manifold according to claim 1 or 2, further 
comprising intake tube mounting rings formed 
upright on the surface of the collector adjacent to 

55 the blow-by gas passage so that the inside of the 
proximal nds of the intake tubes fitted into the 
intake tube mounting rings communicates with the 
through apertures. 
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An intake manifold according t claim 1, 2 or 3 
wherein the apertures are provided on both sides of 
the gas passage. 

An intake manifold according to claim 4, wherein 
the intake tubes are connected to the collector so 
that their axes extend across two substantially par- 
allel straight tines and the blow-by gas passage is 
arranged to extend in parallel to and between the 
two straight lines and connected at both sides to the 
intake tubes. 

An internal combustion engine with an intake mani- 
fold according to any preceding claim. 
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